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1976), F magnitudes, o %(F) weights, all non-H
atoms anisotropic, all H atoms isotropic in calcu-
lated positions (C—H = 1:08 A, H—C—H = 109-4°)
with a common thermal parameter that was also
refined [U;,(H) = 0-138 (6) A?], 580 variables refined,
2w|AF* minimized. Final wR =0-060, R =0-083,
(4/0)pex < 0-1, maximum residual electron density =
043 e A2, Scattering factors from International
Tables for X-ray Crystallography (1974, Vol. IV).
Table 1 gives the atom parameters, Table 2 the bond
lengths and valence angles, and Fig. 1 shows the
molecular structure and atomic numbering scheme
drawn by ORTEP (Johnson, 1965).*

Related literature. In the TATM-EtOAc clathrate
studied recently (van Rooyen & Roos, 1990) the

* Lists of structure factors, bond angles involving H atoms,
anisotropic thermal parameters and H-atom parameters have been
deposited with the British Library Document Supply Centre as
Supplementary Publication No. SUP 54396 (26 pp.). Copies may
be obtained through The Technical Editor, International Union of
Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
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TRIS(S-ACETYL-3-THIENYL)METHANE-BENZENE (2/1)

interaction of the guest molecule is with two
acetylthienyl substituents of each host molecule.

The authors wish to thank Dr O. Meth-Cohn for
the title compound.
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Bis(carbodifluoro) and Tris(carbodifluoro) Derivatives of Zaluzanin D*

By E. Diaz,t H. BArRIOS, R. VILLENA AND R. A. ToscaNO
Instituto de Quimica, UNAM, Circuito Exterior, Ciudad Universitaria, Coyoacdn, DF 04510 Mexico

(Received 3 December 1990; accepted 25 June 1991)

Abstract. (1) (3aS,65,6aR,85,95,9aR,9b5)-2',2' 2" -
2"”-Tetrafluoro-3-methylene-2-0x0-2,3,3a,4,5,6,6a,7,-
8,9,9a,9b-dodecahydrodispiro[azuleno[4,5-b]furan-
6,1':9,1”"-biscyclopropan]-8-yl acetate, C,;sH;,F4O.,
M, = 3884, monoclinic, P2,, a=9912(3), b=
8415(2), c=11-096(3)A, B=99982)0, V=
911-5(4) A3, Z=2, D,=14l gem ™3, A(Cu Ka)=
1:54178 A, w=10-52cm™!, F000)=404, T=
293 K, R=0-064, wR=0:073 for 1182 observed
reflections [F>30(F)]. (2) (35,3aS,65,6aR,8S,
95,9aR,9bS5)-27,2",2",2” 2" 2"""-Hexafluoro-3-methy-
lene-2-0x0-2,3,3a,4,5,6,6a,7,8,9,9a,9b-dodecahydro-
trispiro[azuleno[4,5-b]furan-6,1":6,1":9,1’-triscyclo-
propan]-8-yl  acetate, C,oH,0FcO,4 M, =438,
monoclinic, P2;,, a=10-348 (3), b=128-388(2), c=
11-093 (3) A, B=9764(2)°, V=9543(4) A% Z=2,
D.,=153gcem™3, ACuKa)=154178A, u=

* Contribution No. 1071 of the Instituto de Quimica, UNAM.
1 Author to whom correspondence should be addressed.

0108-2701/91/122720-04503.00

12:34 cm ™', F(000) = 452, T =293 K, R =0-033, wR
=0-037 for 1264 observed reflections [F> 3o(F)].
The chiral centers formed during the difluorocar-
benation of zaluzanin D were determined relative to
the 7S chiral center as has been found in zaluzanins
and most of the guaianolides isolated so far. The
asymmetry of difluorocyclopropane ring can be pro-
posed as 8, + =[(8,—) + (85—))] rather than [§ + =
26 —1] as described before [Allen (1980). Acta Cryst.
B36, 81-96]. Molecular packing in the crystals is due
entirely to van der Waals interactions.

Experimental. Title compounds were synthesized as
previously described by Salazar & Diaz (1978).

(1). Colorless crystals 0-04 x 0-22 x 0-52 mm from
acetone-isopropyl ether. Intensity data from Nicolet
P3/F diffractometer, Ni-filtered Cu radiation. Lattice
parameters from 25 centered reflections (8:11 < 26 <
29-20°), 1326 measured intensities with 3 <28 <
110°, 1240 unique, R;,, =0-28. 58 unobserved [F <

© 1991 International Union of Crystallography
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n
Cyclopropane*
ring
C(16—C(149)—C(4)
C(17—C(15—C(10)

@
C(16—C(14—C(4)
C(17—C(13)—C(11)
C(18)—C(15)—C(10)
All

N

200
200

8EEE

CisH20Fs04 AND CzH5F¢O4

Table 3. Asymmetry of the cyclopropane ring (distances in A)

s

202
202

202
202
202
202

R\R,
F,F
FF

FF
F.F
F.F
FF

RyR,
HH
HH

HH
HH
HH
HH

RsRs
Cr,Cr
Cr,Cr

Cr,Cr
Cr,Cr
Cr,Cr
Cr,Cr

R
73
73

33
33
33

o D, D, D, y: 8, 8, 83 D,

10 1-552 1-506 1-447 1:502 +50 -04 =55 1-356

10 1:565 1-442 1-428 1-478 +87 -36 -50 1:358
4 1-538 1-469 1-448 1485 +53 -16 -37 1-357
4 1-582 1-486 1-452 1-507 +75 ~21 =55 1346
5 1-554 1-480 1-445 1-493 +61 -13 -48 1351
7 1-558 1477 1-444 1493 +85 -16 +49 1353

* Column headings have the same meaning as in Allen (1980).

03¢)

Fig. 1. Molecular structure of (1)

Fig. 3. Crystal packing of (1).

Fig. 4. Crystal packing of (2).

30(F)), index ranges: 40 to 10; k0 to 8; /= 11. 6/26
scan mode, scan range [260(Ka,) — 1-1] to [268(Ka,) +
1-1]°, variable scan speed (min. 4-0, max.
29-3° min '), two standards (011, 121), decay +2%,
Lp corrections applied, absorption ignored, space
group from Laue symmetry and systematic absences:
0k0 for k odd. Structure solved by direct methods
using SHELXTL (Sheldrick, 1983). Block-matrix
least-squares refinement of 244 parameters based on
F, including positional and anisotropic temperature
parameters for non-H atoms, a scale factor and an
isotropic extinction parameter. H atoms in idealized
positions with fixed isotropic temperature parameter
U =006 A2. Function minimized, Sw(4F)?, w=
[o*(F,) + 0-004(F,)*] ", origin by fixing the y coordi-
nate of F(1). In last cycle (4/0)max= 0:039, 4dp
—0-20 and 0-53¢ A3, R=0-064, wR=10-073, S=
1-44, secondary-extinction correction parameter, x =
0-010 (4) [F, = F/(1-0 + 0-02xF*)°27].

Compound (2) as for (1), but with specific values
described below. Colorless crystals 0-10 x 0-18 x
0-50 mm from acetone-isopropyl ether. 1299 unique,
R, =001, 35 unobserved [F < 30(F)]. Scan range
[26(Ka;) — 1-0] to [26(Ka,) + 1-0]°, two standards
(301, 201), decay +2%. w = [a*(F,) + 0-003(F,)*] ',
(A/0)max =019, —015<4p=<0-19eA™3 R=
0-033, wR=0-037, $=093, x=0013(2), 272
parameters. All computations using complex atomic
scattering factors from International Tables for X-ray
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Crystallography (1974, Vol. IV) on a NOVA 4§
computer.

Final atomic coordinates are given in Table 1.*
Bond lengths and angles are shown in Table 2.
Asymmetry parameters of the cyclopropane ring are
given in Table 3. Ball and stick drawings of the
molecules with the numbering schemes are shown in
Figs. 1 and 2. Crystal packing is displayed in Figs. 3
and 4.

* Lists of structure factors, anisotropic thermal parameters and
H-atom parameters have been deposited with the British Library
Document Supply Centre as Supplementary Publication No. SUP
54388 (20 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CH1 2HU, England.
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Related literature. The structures of (1) and (2) have
been previously deduced by NMR studies (Diaz,
Ontiveros, Salazar, Negron & Joseph-Nathan, 1981).
Gas-phase studies on 1,1-difluorocyclopropane
(Perreta & Laurie, 1975).

References

ALLEN, F. H. (1980). Acta Cryst. B36, 81-96.

Diaz, E., ONTIVEROS, G., SALAZAR, 1., NEGRON, G. & JOSEPH-
NATHAN, P. (1981). Spectrochimica Acta Part A, 37, 569-573.
PerreTA, A. T. & Laurig, V. W. (1975). J. Chem. Phys. 62,

2449-2473.
SALAZAR, 1. & Diaz, E. (1978). Tetrahedron, 35, 815-818.
SHELDRICK, G. M. (1983). SHELXTL Users Manual. Revision 4.
Nicolet XRD Corporation, Madison, Wisconsin, USA.

Bis(carbodifluoro) Derivative of Anhydroparthenin*
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Abstract.  (35,65,6a5,9aR)-6,6a-Difluoromethano-
2’.2’-difluoro-6,7-dimethyl-2,3,3a,4,5,6,6a,7,8,9,9a,-
9b-dodecahydrospiro[azuleno[4,5-b]furan-3,1’-
cyclopropane]-2,9-dione, C,;H,cF,0;, M, = 34431,
monoclinic, C2, a=19-271(7), b=6430(2), c=
12:456 (4) A, B=91-70 3)°, V=15426 (1) A%, Z=
4, D,=148gcm™3, ACuKa)=154178A, p=
11-23cm !, F(000) =712, T=296 K, R =0-046 for
1020 observed reflections [F, > 3o (F,)]. The X-ray
analysis enabled us to correct the configuration of
the difluorocyclopropane attached to C(1), C(10)
previously assigned on the basis of NMR studies.
The configuration is 1S5,5R,10S,11S relative to 7S as
has been found in most of the pseudoguaianolides
isolated so far. Cyclopentenone, cycloheptane and
y-lactone rings adopt envelope, twist-boat and half-
chair conformations, respectively. Average bond
length asymmetry in cyclopropane: distal bond
1:570 (6), vicinal bonds 1-474 (5) and 1-441 (6) A.
Packing entirely due to van der Waals forces.

Experimental. Title compound was crystallized from
an acetone-isopropyl ether solution and yielded
light-yellow crystals. Crystal used for data collection
0-12 x 0-24 x 0-28 mm, Nicolet P3/F diffractometer

* Contribution No. 1070 of the Instituto de Quimica, UNAM.
+ Author to whom correspondence should be addressed.

0108-2701/91/122723-03%03.00

with Ni-filtered Cu radiation. Lattice parameters
from 25 machine-centered reflections with 9-18 < 24
< 28:68°; 1074 reflections with 3 <28 < 110° were
measured, 1051 unique, R;, = 0-042, 23 unobserved
[F, < 30(F)], index ranges: h 0 to 20; k 0 to 6; /
+13. 6/26 scan mode, scan range [26(Ka,;) — 1:0] to
[26(Ka,) + 1-0]°, variable scan speed (min. 2:0, max.
29-3° min '), two standards (202, 312) monitored
every 50 measurements, decay 3%, Lp corrections,
absorption corrections ignored. Space group from
systematic absences: hk/ with h + k odd, C2 or C2/m;
successful structure solution and refinement proved
C2 to be correct. Structure solved by direct methods
using SHELXTL (Sheldrick, 1983), origin definition
by fixing the y coordinate of F(l1). Block-matrix
least-squares refinement of 217 parameters based on
F, including positional and anisotropic temperature
parameters for non-H atoms and a scale factor. H
atoms in idealized positions with fixed U =0-06 A2,
Function minimized Xw(4F)%; w=[o*(F,)+
0-043(F,)*]~". In last cycle (4/0)max = 052, residual
electron density —0-26 and 0-21 e A~3. Final R=
0-046, wR =0-051 and S=1-06, no extinction cor-
rection. Complex atomic scattering factors from
International Tables for X-ray Crystallography (1974,
Vol. 1IV). All computations performed on a Data
General NOVA 4S computer with the SHELXTL
program package.
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